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- PROBLEM TO BE SOLVED: To provide an inexpensive planar array antenna 
having a simplified configuration and stable performance with no control 
without requiring any special dimension accuracy. 

- SOLUTION: A folded waveguide 20 is constituted by folding a rectangular 
waveguide having a large wall surface width (a) and a small wall surface width 
(b) at 1 80 deg.C on a wall surface and the waveguide 20 is composed of a 
lower waveguide 21a, an upper waveguide 21b and a folded part 22 for 
coupling the both. This folded part 22 is formed rectangular and forms a 
reflecting plate 23 on the face opposite to the waveguides 21a and 21 b. The 
height of the folded pat 22 is made 2&time&b by overlapping the waveguides 
21 a and 21 b, and an interval between the top end of a conductor plate 24 for 
separating the waveguides and the reflecting plate 23 is set to (h). The value of 
this (h) is found from the relational expression of h=(&pi /2)/(&beta 1 -&beta 2). 
Rectangular waveguides are piled up being folded so that (n) wide wall 
surfaces can be adhesive and the planar an-ay antenna is constituted by 
providing plural slots for radio wa\/e radiation on one narrow wall surface on 
one side of the folded waveguide. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3 .in the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the planar array antenna 

using the cuff waveguide used in a microwave - millimeter wave band. 

[0002] 

[Description of the Prior Art] Generally, the waveguide which is a low loss transmission line is used 
abundantly, two or more waveguides are put in order in parallel in a microwave - millimeter wave 
band, and the planar array antenna is constituted. 

[0003] Drawing 13 (a) and (b) show the example of corhposition of the conventional planar array 
antenna. 

[0004] The planar array antenna shown in drawing 13 (a) combines the oversize waveguide 2 with 
the H plane electromagnetic hom 1. While the H plane electromagnetic horn 1 has the electric supply 
section 3 at the end, a center section is equipped with the adjustment board 4, and the oversize 
waveguide 2 forms two or more radiation slots 5 in the upper surface. And the electromagnetic wave 
supplied from the above-mentioned electric supply section 3 is transmitted to the oversize waveguide 
2 through the H plane electromagnetic hom 1 , and is emitted outside from two or more radiation 
slots 5. 

[0005] Moreover, the planar array antenna shown in drawing 13 (b) is replaced with the above- 
mentioned H plane electromagnetic hom 1, and uses the waveguide branch circuit 6. This waveguide 
branch circuit 6 branches to plxirality, and transmits the electromagnetic wave supplied from the 
electric supply section 3 to the oversize waveguide 2. 

[0006] In order to acquire a predetermined property, it needed to consider as the shape of a loose 
taper, for this reason, the overall length became long, and since manufacturing«cost quantity became 
large-sized also in handling from the first, it was very inconvenient. [ of the H plane electromagnetic 
hom 1 used for the.planar array antenna shown in above-mentioned drawing 13 (a) ] 
[0007] Moreover, the structure of the waveguide branch circuit 6 became very complicated, and the 
planar array antenna shown in drawing 13 (b) which replaced with the above-mentioned H plane 
electromagnetic hom 1, and used the waveguide branch circuit 6 required great time for the 
manufacture, and had the problem which serves as cost quantity extremely. 
[0008] In order to solve such a problem, by recently, what miniaturized the planar array antenna 
using the cuff waveguide 10 as shown in drawing 14 is considered. This cuff waveguide 10 carried 
out laminating arrangement of rectangular bottom waveguide 1 la and the top waveguide 1 lb, and 
has combined the edge of one of these by the 180-degree cuff section 12. This cuff section 12 formed 
the reflector 13 of 45-degree cut in the top edge and the bottom edge, and has equipped this reflector 
13 with the stretching screw 14 for reflected wave denials, and the conductor located between bottom 
waveguide 11a and top waveguide 1 lb - the interval h with the end face of the section 12 is made by 
return in agreement with the nose of cam of a board 15 in ******** (height) b of each waveguides 
11a and lib 

[0009] According to the above-mentioned cuff waveguide 10, 180 degrees of electromagnetic waves 
transmitted by bottom waveguide 1 1 a of an input side can be reflected in the section 12 by return, 
and it can lead to top waveguide 1 lb of an output side. 

[0010] An antenna can be mimaturized by using a waveguide 1 0 by return as mentioned above, 
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turning up 180 degrees of rectangular waveguides, and constituting a planar array antenna. 
[0011] 

[Problem(s) to be Solved by the Invention] However, close dimensional accuracy was required and it 
had the problem that it was not suitable for mass production at high cost while its composition was 
complicated, since the conventional cuff waveguide 10 had to form the reflector 13 of 45-degree cut 
in the upper part and the lower part of an edge 12 by return and moreover needed to equip this 
reflector 13 with the stretching screw 14 for reflected wave denials. Moreover, since it is carrying out 
when adjustment with the section 12 denies the reflected wave from the section Waveguides 11a and 
1 lb by return with the reflected wave from a stretching screw 14, the frequency characteristic is a 
narrow-band and tuning is needed for every set of every. 

[0012] It was made in order that this invention might solve the above-mentioned technical problem, 
and composition can be easy, and a special dimensional accuracy cannot be required, but the 
performance stabilized by no adjusting can be obtained, and it aims at moreover offering the planar 
array antenna which used the cuff waveguide of a low cost. 
[0013] 

[Means for Solving the Problem] The 1 st invention is a planar array antenna characterized by the 
thing which turned up about 1 80 degrees of extensive wall surfaces of a rectangular waveguide 
(extensive wall surface width of face : a, narrow wall surface width-of-face:b), and constituted them, 
and for which the rectangular waveguide was turned up and accumulated, and two or more slots for 
rf radiation were established and constituted in single-sided one ****** of this cuff waveguide so 
that an extensive wall surface might be close to n-fold in a waveguide, using this cufif waveguide two 
or more by return, in addition, the size of the opening aperture of the above-mentioned cuff section — 
axh — carrying out — this — the value of h — "(pi/2 )/(betal-beta2)" 

However, beta 1 : Propagation constant beta 2 in the TE 10 mode of an ax2b rectangular waveguide : 
Propagation constant 2 b>lambda 0 in the TMl 1 mode of an ax2b rectangular waveguide / 2, lambda 
0 : It sets up so that it may become almost equal to the value of a free space wave length. 
[0014] In the cuff waveguide which the 2nd invention tumed up about 180 degrees of extensive wall 
surfaces of a rectangular waveguide (extensive wall surface width of face : a, narrow wall surface 
v^dth-of-face:b), and was constituted A rectangular waveguide is tumed up and accumulated so that 
an extensive wall surface may be close to n-fold, using this cuff waveguide two or more. Two or 
more slots for rf radiation are established and constituted in single-sided one ****** of this cuff 
waveguide, and it is specific-inductive-capacity epsilonr to the aforementioned cufif section at least. 
It is the planar array anteima characterized by being filled up with a dielectric, in addition, the size of 
the opening aperture of the above-mentioned cuff section — axh — carrying out — this — the value of 
h - "(pi/2 )/(betal-beta2)" 

However, beta 1 : Propagation constant beta 2 in the TEIO mode of an ax2b rectangular waveguide : 
Propagation constant 2b>lambdag/2 in the TMl 1 mode of an ax2b rectangular waveguide, lambda 
g==lambda 0 / root (epsilonr) 

lambda 0 : A free space wave length, lambdag: Set up so that it may become almost equal to the 

value of dielectric inside-of-the-body propagation wavelength. 

[0015] 

[Embodiments of the Invention] Hereafter, the operation form of this invention is explained with 
reference to a drawing. 

[0016] (The 1st operation form) Drawing 1 shows the outline composition of the cuff waveguide 20 
concerning the 1st operation form of this invention, this drawing (a) is a perspective diagram and this 
drawing (b) is a sectional side elevation. 

[0017] This cuff waveguide 20 is what extensive wall surface width of face (breadth) tumed up the 
rectangular waveguide of b by a, and about 1 80 degree (height) of ******** turned it up on the 
extensive wall surface, and was constituted, and consists of the cuff section 22 which combines these 
both with bottom waveguide 21a and top waveguide 21b in a laminating state. This cuff section 22 is 
formed in the shape of a rectangle, and the reflecting plate 23 is formed in the field which counters 
Waveguides 21a and 21b. moreover, the conductor which the section 22 carries out to the same 
height as the laminating height of Waveguides 21a and 21b, i.e., the height of "2xb", by retum, and 
separates Waveguides 21a and 21b — the interval of the nose of cam of a board 24 and a reflecting 
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plate 23 is set as h Therefore, the size of the opening aperture to the waveguides 21a and 21b in the 
section 22 serves as axh by return. The value of this h is h=(pi/2)/(betal-beta2). 
betal ={(2 pi/lambda )2-(pi/a) 2}l/2beta2 ={(2 pi/lambda )2-(pi/a) 2-(pi/2b) 2} 1/2 - however beta 
1 : Propagation constant beta 2 in the TE 10 mode of an ax2b rectangular waveguide : Propagation 
constant 2 b>lambda 0 in the TMl 1 mode of an ax2b rectangular waveguide / 2, and lambda 0 : a 
free space wave length — it asks from relational expression 

[0018] Next, the principle of operation of the cuff waveguide 20 constituted as mentioned above is 
explained with reference to drawing 2 . 

[0019] Drawing 2 (a) shows the size relation of a waveguide 20 by return, and drawing 2 (b) shows 
the image based on the principle of a mirror image by return to a symmetric position to the reflector 
(reflecting plate 23) of a waveguide 20, and it shows the situation of the shift to output terminal B' 
from the input terminal A of the RF power by the joint transmission line. 

[0020] In drawing 2 (b), as for the electric fields e and e of basic propagating-mode TEIO from Input 

A, the electric field "e+e=2e" in the TElO mode and the electric field "-em+em =0" of high order 
propagating-mode TMl 1 exist by the bond part with a width of face of 2h. These electric fields e and 
em Since the absolute value is equal, as illustrated, it is set to "e-em =0" to an output terminal B. 
[0021] On the other hand, by defining the size of 2h of a bond part moderately, to output terminal A 
and B\ it can become "e+em" in "e-em =0" and output terminal B' in output terminal A, and the 
input power from an input terminal A can all be combined with output terminal B' to them. 

[0022] Namely, the thing for which reflection to an input terminal A is made into zero by drawing 2 
(b) the Gentlemen phase constant [ in / the waveguide size "ax2b" of the bond part of Terminals A 
and B, A', and B*4 terminals / it is making the transparency to terminal A* with an image into zero, 
and / in this ] of basic propagating-mode TEIO and high order propagating-mode TMl 1 - 
respectively ~ beta 1 and beta 2 **, when it carries out If it determines that a size h fulfills the 
conditions used as "betal, 2 h-beta 2, and 2 h==pi", the RF power in both the modes will deny 
mutually and the output to terminal A* will serve as principle top zero. 

[0023] On the other hand, since, as for the transparency power to terminal B', 180 degrees of polarity 
in the TMl 1 mode have lapped with Terminal A, it is set to "betal, 2 h-beta 2, and 2h=2pi" to 
terminal A-> terminal B*, the phase in both the modes becomes in phase, and total power is spread to 
Terminal B. 

[0024] Therefore, in drawing 2 (a), the power inputted from Terminal A is transmitted to Terminal 

B, without reflecting. 

[0025] In order to check the above-mentioned thing, it checked about the oversize waveguide in the 
frequency of f = 24GHz which becomes b= 5.5mm a= 170mm. As a result of asking for and 
surveying h= 18mm from the relation of a front formula, as shown in drawing 3 , in about h= 18mm, 
the good resiilt whose VSWR is about about 1.1 was obtained, drawing 3 — a conductor — the value 
of VSWR when changing the interval h of the nose of cam of a board 24 and a reflecting plate 23 
from 0mm to 60mm is measured and shown 

[0026] Moreover, drawing 4 measures and shows the value of VSWR to the frequency (22-26GHz) 
when being referred to as h= 1 8mm of the above-mentioned experimental result. A wide band is 
covered and this drawing shows that there are few reflected waves. 

[0027] The property shown in drawing 3 and the survey result of drawing 4 can be acquired without 
adjusting only by processing it by the usual tolerance as mentioned above according to the cuff 
waveguide of this invention. 

[0028] (The 2nd operation gestalt) Drawing 5 shows the example of an operation gestalt at the time 
of filling up the above-mentioned cuff waveguide 20 witii a dielectric. 

[0029] Drawing 5 (a) is specific-inductive-capacity epsilonr to the whole to a waveguide 20 by 
retum. The example at the time of being filled up with a dielectric 25 is shown. 
[0030] It is the value of h [ in / the cuff section 22 / when filled up with a dielectric 25 as mentioned 
above ] "(pi/2 )/(betal-beta2)" 

However, beta 1 : Propagation constant beta 2 in the TEIO mode of an ax2b rectangular waveguide : 
Propagation constant 2b>lambdag/2 in the. TMl 1 mode of an ax2b rectangular waveguide, lambda 
g=lambda 0 / root (epsilonr) 

lambda 0 : A free space wave length, lambdag: Set up so that it may become almost equal to the 
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value of dielectric inside-of-tiie-body propagation wavelength. 

[0031] Thus, by being filled up with a dielectric 25, the size of a waveguide can be reduced to 1/root 
(epsilorrr), and the whole can be miniaturized. 

[0032] Drawing 5 (b) is what filled up only the section 22 with the dielectric 25 by return, and forms 
the taper section 26 at the nose of cam of a dielectric 25. In this case, it is made for the taper section 
26 of a dielectric 25 to be located in the edge of bottom waveguide 21a and top waveguide 21b. The 
nose of cam of a dielectric 25 was formed in the shape of a taper as mentioned above, because an 
impedance was adjxisted. Even if it makes small (thinly) the size b of Waveguides 21a and 21b 
(height) and miniaturizes by considering as such composition, since the transparency size of the 
section 22 is root (epsilonr) Doubled, it can perform impedance matching reasonable by retum. 
[0033] Drawkig 5 (c) forms the dielectric 27 of specifio-inductive-capacity epsilonr ' which is 
different in a dielectric 25 as an object for impedance matching instead of forming the taper section 
26 at the nose of cam of a dielectric 25, as shown in drawing 5 (b). In this case, a dielectric 27 sets 
the thickness to lambdag/4, and specific-inductive-capacity epsilonr ' is specific-inductive-capacity 
epsilonr of a dielectric 25. A large thing is used. In addition, lambdag is the propagation wavelength 
in a dielectric 27. 

[0034] Impedance matching as well as the case where the taper section 26 is formed in the edge of a 
dielectric 25 at the nose of cam of a dielectric 25 like drawing 5 (b) as mentioned above by forming 
the dielectric 27 of specificrinductive-capacity epsilonr ' which is different in this dielectric 25 can be 
made to perform. 

[0035] (The 3rd operation gestalt) The 3rd operation gestalt of this invention is explained with 
reference to drawing 6 and drawing 7 below. 

[0036] This 3rd operation gestalt shows the example at the time of turning up like the above- 
mentioned 1st operation gestalt to the sectoral hom 30 shoAvn in drawing 6 . The perspective diagram 
of the cuff sectoral hom [ in / tiiis 2nd operation gestalt / in (a) of drawing 7 ] 3 1 and (b) are the cross 
sections on the center line of (a). 

[0037] Generally, for the improvement in a performance, this kind of sectoral hom 30 is formed for a 
long time as the shape of a loose taper, supplies electric power from the start edge, and is outputted 
firom opening of termination. To the above-mentioned sectoral hom 30, drawing 7 forms the two cuff 
sections 32, constitutes a sectoral hom 31 by retum, and is setting the overall length to one third. 
Also in this cuff sectoral hom 31, by retum, the section 32 is constituted like the aforementioned 1st 
operation gestalt, and omits about the detail. 

[0038] (The 4th operation gestalt) The cuff sectoral hom 31 as shown in above-mentioned drawing 7 
is applicable also to the hom of varioxis kinds of gestalten, 

[0039] That is, by retum, the output wave of a waveguide is equal to the phase of the principle to an 
incident wave, and its travelling direction is opposite. This operation is the same as the incident wave 
of a reflecting plate, and the relation of a reflected wave. Therefore, the output wave of various wave 
fronts can be obtained by changing the configuration of the cuff section 32 in a sectoral hom 3 1 by 
retum. 

[0040] Drawing 8 shows the example of an operation form over the cuff sectoral hom 3 1 which has 
the one cuff section 32. Drawing 8 (a) is a cross section on the center line of the cuff sectoral hom 3 1 
shown in (b) - (d), and shows the state of each cuff section 32. Drawing 8 (b) is what made the 
section (reflecting plate section) 32 the shape of a straight line by retum, and the radiation firom the 
section 32 serves as an emission cylindrical wave by retum. Since an electric supply electromagnetic 
wave is a cylindrical wave, this forms a cylindrical- wave-emission cylindrical- wave converter. 
[0041] Drawing 8 (c) forms the section 32 in a circle configuration by retum. By return, since this 
converges radiation of the electromagnetic wave fi"om the section 32 on one point as shown in this 
drawing, it forms a cylindrical-wave-convergence cylindrical-wave converter. Thus, the cuff sectoral 
hom 3 1 which formed the section 32 in the circle configuration by retum is applicable as a lens 
antenna. 

[0042] Drawing 8 (d) is what formed the section 32 in the shape of a paraboloid by return, and by 
retum, radiation of the electromagnetic wave fi^om the section 32 becomes parallel, and it becomes 
an parallel cylindrical wave, i.e., a plane wave. Therefore, a cylindrical-wave-plane wave converter 
is formed in this case. Thus, the cuff sectoral hom 3 1 which formed the section 32 in the shape of a 
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paraboloid by return is used for electric supply of a planar array antenna at electric supply. 
[0043] Furthermore, what formed the section 32 in elliptical by retum as other application is 
considered. 

[0044] (The 5th operation gestalt) The operation gestalt which applied the cuff waveguide which 
next starts this invention to the planar array antenna is explained. 

[0045] Drawing 9 shows the example at the time of [ which was shown in the aforementioned 1st 
operation gestalt ] applying a waveguide 20 to a planar array antenna 40 by retum. By return, the 
planar array antenna 40 shown in this drawing 9 connects two or more waveguides 20, and 
constitutes them. That is, while carrying out parallel arrangement of the eight rectangular 
waveguides 41 so that an extensive wall surface may be close, each of that edge is connected by the 
above-mentioned cuff section 22, the electric supply section 42 is formed in the rectangular 
waveguide 41 by the side of the start edge, two or more slots 43 for radiation are formed in one H 
plane (narrow field) of the rectangular waveguide 41 which carried out [ above-mentioned ] 
connection, and the planar array antenna 40 is constituted, the above-mentioned slot 43 for radiation 
is small, and goes to a termination side for example, by the start edge side ~ alike - following - 
steps — it is formed so that it may become large, and the electric wave averaged from each slot 43 for 
radiation is made to be emitted 

[0046] The electromagnetic wave by which the planar array antenna 40 constituted as mentioned 
above was supplied to the rectangular waveguide 41 from tilie electric supply section 42 is 
transmitted in the inside of the all directions form waveguide 41 through each cuff section 22, and it 
emanates to the slot 43 shell exterior for radiation. 

[0047] (The 6th operation gestalt) Drawing 1 0 (a) and (b) show the operation gestalt at the time of 
forming a planar array antenna 50 usmg a sectoral hom. This drawing (a) is a perspective diagram by 
the side of the upper surface of a planar array antenna 50, and this drawing (b) is a perspective 
diagram by the side of a rear face. This planar array antenna 50 turns up the H plane electromagnetic 
hom 51 which consists of a sectoral hom, only uses the point as the waveguide 53 of oversize 
(broad) from the cuff section 52, and forms two or more radiation slots (dissonance slot) 54 in the 
upper surface of this oversize waveguide 53, and forms the electric supply connector 55 in the leader 
of the above-mentioned H plane electromagnetic hom 51. The above-mentioned cuff section 52 is 
constituted like the aforementioned 1 st operation gestalt. 

[0048] everything but the thing of the shape of a straight line illustrated as the above-mentioned 
radiation slot 54 - for example, circular - the thing of various configurations, such as a hole and a 
cross-joint-like slot, can be considered moreover — in addition, the radiation slot 54 — replacing with 
— the circular object for combination — a hole can be prepared and various radiating elements, such 
as a helical radiating element formed in this hole with the coil and the probe and a thing which 
combines a patch-like radiating element with a probe, can be used 

[0049] (The 7th operation gestalt) Drawing 1 1 (a) and (b) load a lens antenna 56, for example, a 
senMcircle-like dielectric lens, just before a cuff of the H plane electromagnetic hom 51 in the planar 
array anteima 50 constituted using the sectoral hom by retum like the case of drawing 10 . Drawing 
1 1 (a) is the perspective diagram of a planar array antenna 50, and this drawing (b) is a center line 
cross section of (a). 

[0050] By loading a dielectric lens 56 as mentioned above, it is led to the oversize waveguide 53 by 
making a next electromagnetic wave into a plane wave by retum, and emanates to the radiation slot 

54 shell exterior formed in the upper surface of this oversize waveguide 53. 

[0051] (Octavus operation gestalt) Drawing 12 - shows the operation gestalt at the time of constituting 
a planar array antenna 60 using a radial waveguide (circular waveguide) by retum. In this drawing, 
with three round conductor boards 62a-62c and the side metal plate 63 of the maximum outline, the 
radial waveguide 61 forms the vertical two-layer radial waveguides 61a and 61b of the bottom and a 
top, makes smaller than the outside roimd conductor boards 62a and 62c the radius of round 
conductor board 62b located in the middle, and is forming and using the open section as the 
waveguide 64 by retum in the periphery between radial waveguide 61a and 61b. And the coaxial 
track 65 for electric supply is combined to bottom radial waveguide 61a, and the radiation slot (or 
radiating element) 66 is formed in the upper surface of top radial waveguide 61b. 
[0052] In the above-mentioned cuff radial waveguide 61, although height 2b of the size h to the edge 
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of middle round conductor board 62b from the side metal plate 63 and the whole radial waveguides 
61a and 61b is as the aforementioned 1st operation gestalt having explained, it uses 2pir as a thing 
equivalent to the extensive wall surface width of face a. The value of this r is the distance to the 
center position of opening of a waveguide 64 by retum from the center of the radial waveguide 61. 
[0053] And the radius of the above-mentioned round conductor board 62b compares with 
wavelength, and when large, it is the value of Above h "(pi/2 )/(betal-beta2)" 
However, the betal mode : TMO in the parallel monotonous waveguide of interval 2b Propagation 
constant beta 2 in the mode (basic propagating mode) : TMl in the parallel monotonous waveguide 
of interval 2b (it sets up so that it may become almost equal to the value of propagation constant 2 
b>lambda 0 of a high order propagating mode / 2, and a lambdaOrfree space wave length.) 
[0054] In the case of the circular cuff waveguide shown in aforementioned drawing 8 (c), operation 
of the planar array anteima 60 using the above-mentioned cuff radial waveguide 61 corresponds, and 
is changed into the convergence cylindrical wave to which the emission cylindrical wave which 
transmits bottom radial waveguide 61a transmits top radial waveguide 61b. 

[0055] since the above-mentioned cuff radial waveguide 61 is easy structure and it operates by low 
loss and the wide band — practical — high — the efficiency planar array antenna 60 is realizable 
[0056] In addition, although the operation gestalt shown in aforementioned drawing 5 explained the 
case where a dielectric was prepared to a waveguide 20 by retum, it can be filled up with a dielectric 
also to the cuff sectoral horn shown in drawing 7 and drawing 8 , and a miniaturization can be 
attained. Furthermore, also in the planar array anteima shown in drawing 9 or drawing 12 , it can be 
filled up with a dielectric like drawing 5 , and a miniaturization can be attained. 
[0057] 

[Effect of the Invention] In the cuff waveguide which according to this invention bent about 180 
degrees of extensive wall surfaces of a rectangular waveguide, and constituted them as a full account 
was given above Composition is easy by making the size of the opening aperture of the above- 
mentioned cuff section into axh, and setting up the size of h so that it may become the value of 
"(pi/2 )/ (betal -beta2)" mostly. A special dimensional accuracy cannot be required, but the 
performance stabihzed by no adjusting can be obtained, and, moreover, the fall of cost can be aimed 
at. Moreover, the planar array anteima of the small and stabilized performance can be constituted by 
using the above-mentioned cuff waveguide. 



[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] The planar array antenna characterized by the thing which turned up about 180 degrees of 
extensive wall surfaces of a rectangular waveguide (extensive wall surface width of face : a, narrow 
wall surface width-of-face:b), and constituted them, and for which the rectangular waveguide was 
turned up and accumulated, and two or more slots for rf radiation were established and constituted in 
single-sided one ****** of this' cuff waveguide in a waveguide by return so that an extensive wall 
surface may be close to n-fold, usirig thiSf'cuff waveguide two or more, in addition, the size of the 
opening aperture of the above-mentioned cufif section ~ axh - carrying out — this — the value of h - 
"(pi/2 )/(betal-beta2)" 

However, beta 1 : Propagation constant beta 2 in the TEIO mode of an ax2b rectangular waveguide : 
Propagation constant 2 b>lambda 0 in the TMl 1 mode of an ax2b rectangular waveguide / 2, lambda 
0 : It sets up so that it may become almost equal to the value of a free space wave length. 
[Claim 2] In the cuff waveguide which turned up about 180 degrees of extensive wall surfaces of a 
rectangular waveguide (extensive wall sTirface width of face : a, narrow wall surface width-of- 
face:b), and constituted them A rectangular waveguide is turned up and accumulated so that an 
extensive wall siirface may be close to n-fold, using this cuff waveguide two or more. Two or more 
slots for rf radiation are established and constituted in single-sided one ****** of this cuff 
waveguide, and it is specific-inductive-capacity epsilonr to the aforementioned cuff section at least 
Planar array antenna characterized by being filled up with a dielectric, in addition, the size of the 
opening aperture of the above-mentioned cuff section — axh — carrying out — this — the value of h — 
"(pi/2 )/(betal-beta2)" 

However, beta 1 : Propagation constant beta 2 in the TEIO mode of an ax2b rectangular waveguide : 
Propagation constant 2b>lambdag/2 in the TMl 1 mode of an ax2b rectangular waveguide, lambda 
g=lambda 0 / root (epsilonr) 

lambda 0 : A free space wave length, lambdag: Set up so that it may become almost equal to the 
value of dielectric inside-of-the-body propagation wavelength. 



[Translation done.] 
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0. yjmmmm^m'Mtxm^mid.. tmmtmm'sco 

<■ (7cX2 ) / (ySl -02 ) J 
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y'>'TJl'mm^6 1 b(7)±DEQicScltxa-y h (i7^v:{4i!t 
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